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Introduction
Tobacco use is responsible for more

than one of every six deaths in the United
States and is the most important prevent-
able cause of death in society.' More than
50% of tobacco users start before age 18,
and almost 90% start by age 21.2 About
16% of US adolescents are tobacco
users.3 Given the magnitude of the to-
bacco epidemic in the youth population,
along with the limited success of cessation
efforts" and school-based prevention
efforts, innovative prevention interven-
tions in alternative settings are needed.7
One avenue for prevention is for clini-
cians to advise youth not to start using
tobacco, analogous to the National Can-
cer Institute (NCI) clinician-delivered
cessation studies that have demonstrated
that physician and dentist advice to quit
can increase quit rates.8- l

Recommendations have been made
for clinicians to expand their role to
incorporate prevention of tobacco use
initiation among their adolescent pa-
tients.12 Even a small reduction in tobacco
use initiation rates during the critical
adolescent period could have substantial
public health benefits, including the pre-
vention of many premature deaths. Be-
cause orthodontists see large numbers of
youth repeatedly over 2 or more years,
they are especially well suited for testing
questions about the effectiveness of clini-
cians' ability to prevent tobacco use.

This paper presents the results of the
first clinician-delivered tobacco-use pre-
vention trial. Trained orthodontists and
their office staff delivered the intervention
over a 2-year period; they were given
incentives for compliance with anti-
tobacco "prescription" delivery. The pri-
mary objective was to determine the

differential 2-year tobacco use incidence
rate for youth receiving clinician-deliv-
ered advice not to start compared with
youth assigned to usual care.

Methods
Design

This study was designed to detect a
difference of4% (10% control subjects vs
6% experimental subjects) in the 30-day
incidence rate with the assumption of a
significance level of .05 (two sided), a
power of .80, and a conservative intraclass
correlation of .07 to account for the
clustering effect of orthodontic offices.
Minimum sample requirements suggest a
total of 124 offices with an average of 100
patients per office. Blocked random assign-
ment of orthodontic offices to control or
experimental conditions was used to en-
sure that approximately equal numbers
were assigned to the two conditions and to
ensure balance within a region, since
recruitment followed regional patterns.
Orthodontic offices (n = 154) from San
Diego, Orange, Riverside, and parts of
Los Angeles and San Bernardino counties
were enrolled in the trial. Orthodontists
were identified through the American
Association of Orthodontists directory,
the California State Society of Orthodon-
tics directory, and the yellow pages.
General dentists and orthodontists con-
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tacted potential participants, described
the study, and invited potential partici-
pants to an individual meeting at which
time those confirmed as eligible were
invited to join the study. Orthodontists
had to meet the following criteria: (1) be
an independent practitioner, (2) practice
in an office not controlled by a private
practice organization/clinic administra-
tion, (3) practice in the participating office
at least 2 days a week, (4) have no
intention of retiring or selling the practice
during the study, and (5) have at least 75
active 11- to 18-year-old patients.

A random sample of 58% of each
office's patients were selected for baseline
and a 2-year follow-up interview concern-
ing health practices. This proportion
represented the average number of age-
eligible patients per office required to
attain the necessary statistical power.
Patients had to meet the following crite-
ria: (1) be 11 to 18 years of age, (2) be in
bands or braces, (3) be the only patient
from a given household participating, (4)
not be the child of a participating orth-
odontist, and (5) not be changing orth-
odontists. These procedures resulted in
17 925 eligible adolescent patients.

Youth and parents were sent letters
explaining the study and alerting them to
a telephone interview. Those not inter-
ested in participation were to call the
research or orthodontic office to avoid the
telephone interview. Youth not reached
by telephone were sent questionnaires
and asked to complete and return them in
postage-paid envelopes. Participants were
assured of confidentiality. All patients
who completed the survey were entered
into a lottery, and one was given a cash
award.

Experimental Group Training
After the baseline interviews, the 77

offices assigned to the experimental group
were asked to implement a "minimal
intervention" designed to be easy, inexpen-
sive, generalizable, and free of side ef-
fects.'3 Experimental offices received 1.5
hours oftobacco prevention training based
on NCI tobacco cessation workshops for
clinicians. Workshops were conducted by
health educators at the orthodontic office
during lunch, and participants received
continuing education credit.

The tobacco prevention workshop
included education about youths' rate of
tobacco use, financial and health conse-
quences (including oral disease), the
addictiveness of nicotine, the extent of
tobacco advertising, and the unique role
clinicians could play in influencing adoles-

cents' tobacco use. Staff were instructed
to create a tobacco-free environment by
formalizing a nonsmoking office policy,
removing tobacco advertisements, discon-
tinuing magazines with such ads, and
displaying tobacco prevention informa-
tion such as posters, pamphlets, signs, and
stickers. Instructions for anti-tobacco
counseling and delivery of anti-tobacco
"prescriptions" were provided along with
a preview of the eight topics covered in
the prescriptions. Anti-tobacco counsel-
ing using "teachable moments" was simi-
lar to that used by general dentists for
smokeless-tobacco cessation.'4 Clinicians
and staffwere to write the patient's name,
sign and give the prescription to the
patient, briefly discuss the tobacco-
related topic printed on the prescription,
and request that the patient not start
smoking. Offices received 50 cents per
prescription delivered to age-eligible
youth, who were identified by colored
stickers on the charts.

After the workshop, a tobacco pre-
vention coordinator was selected for the
program. New prescriptions were deliv-
ered and receipts were collected every 3
months to assess compliance with the
intervention and to enable accounting for
reimbursements. Educators provided con-
sultation to improve prescription delivery
during these visits. Between quarterly
visits, offices were contacted by phone to
encourage compliance with the interven-
tion. During visits and phone contacts,
offices were given the opportunity to
attain additional tobacco prevention me-
dia materials. Each quarterly reimburse-
ment was accompanied by a letter stating
the level of prescription delivery com-
pared with the target. At 1 year, offices
were provided with graphs of their pre-
scription rates relative to their targets.
The accompanying letter provided posi-
tive feedback or encouragement to deliver
more prescriptions.

The 77 offices assigned to the control
condition continued "usual" care. Interim
analyses verified that control offices did
not alter their offices in the direction of a
tobacco-free environment'5 and that un-
like the experimental offices, they did not
provide anti-tobacco counseling.'6

Prescriptions
The prescription packages consisted

of self-carbon, triple-copy prescription
pads with a specific anti-tobacco message
preprinted on the form. The eight pre-
scription topics were the following: the
announcement of a tobacco-free office,
tobacco advertising, tobacco and sports,

smokeless tobacco, nicotine and tobacco
addiction, passive smoking, tobacco and
the patient's teeth, and the negative
consequences of tobacco use. Each pre-
scription included a space for the patient's
name, a special anti-tobacco message and
a space to sign the prescription. One copy
was given to the patient, one was kept in
the chart, and one was sent to the
research office.

Measures

Survey questions covered demograph-
ics, health-related behaviors and atti-
tudes, social support for smoking, and
intentions to smoke (survey available
from the authors). The survey was de-
signed to be quick to administer and easy
to comprehend. Responses were struc-
tured to provide confidentiality in case a
parent was listening to the adolescent's
part of the conversation; at baseline and
follow-up, primarily dichotomous (yes or
no) and some categorical answers were
required. Two primary tobacco-related
outcome measures were defined as the
following: (1) 30-day tobacco use if the
youth reported having used tobacco in any
form (cigarette, pipe, cigar, or smokeless
tobacco) during the past day, week, or
month and (2) ever having used any form
of tobacco more than 100 times. For
consistency with adult tobacco studies, the
30-day measure was used as the primary
outcome. The 100-times measure was
employed to replicate the 30-day measure
and to "capture" youth who had used
tobacco, but who might not have done so
in the last 30 days. This was considered
important because youth do not have as
ready access to tobacco products as
adults.

Office compliance with the prescrip-
tion delivery system was measured by
quarterly counts of prescription receipts.
Individual receipt of prescriptions was
documented by tallying by name patients
who were given one or more prescriptions
with a given anti-tobacco message.

Analyses
Use of tobacco within the past 30

days and ever having used tobacco more
than 100 times served as outcome mea-
sures. Subjects who at baseline were using
tobacco according to either outcome
measure were excluded from all analyses.
For each outcome, group differences in
2-year incidence rate were computed.
Intervention effectiveness was analyzed
with the use of a mixed-effects logistic
model with and without adjustment for
demographic characteristics and the inter-
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actions between group-by-demographic
characteristics. Office was included as a

random effect to account for the cluster-
ing of subjects within an office in all
analyses.

Similar mixed-effects logistic analy-
ses were conducted to explore the interac-
tion between the clinician-delivered mini-
mal intervention and various social,
environmental, and behavioral variables
that contribute to tobacco use among

adolescents. Last, exploratory analyses
were conducted to assess the impact of
anti-tobacco use prescriptions on the
incidence rates ofyouth in the experimen-
tal group. Measurement reliability was

assessed with test-retest procedures and
intraclass correlation tests. Analyses were
conducted with SPSS/PC+ and EGRET
software.'7"18

Results

Sample Description and Response Rate

After being randomly selected from
orthodontist's charts, 18541 adolescents
were contacted and 616 of them were

determined ineligible. Among the remain-
ing 17 925 patients, baseline surveys were

completed by phone or mail with 16 915,
over 94% of those eligible. Although most
surveys were completed by telephone
interview (89%), mail surveys were used
for youth or parents requesting them and
for patients who could not be contacted by

phone. The 1010 adolescents who did not
complete the baseline interview either
refused or did not respond to the mailed
survey.

Two years later, follow-up interviews
were completed by phone or mail for
15 644 adolescents (92.3% of the control
group and 92.8% of the experimental
group). The majority of the interviews
were completed by phone (96.1%). Of the
1271 patients who did not complete the
follow-up survey, only 7.9% refused; the
rest were not located.

The majority of the adolescent sample
(mean age of 14.4 at baseline, SD = 1.8)
were female (54%), Caucasian (73%),
and reported that a parent had graduated
from college (70%). About 12%, 9%, and
3% were Hispanic, Asian, and Black,
respectively, and 3% did not report their
race/ethnicity.

Random Assignment

Orthodontist characteristics were

compared with the use of chi-square tests
and t tests to assess whether those
assigned at random to the experimental or

control group differed. Orthodontists in
both groups were not significantly differ-
ent across all measured variables: gender,
ethnicity, number of years in practice, and
number of patients. Similarly, orthodontic
patients measured at baseline showed no

significant group differences based on

mixed-effects models on the following

variables: age, gender, parent education,
seatbelt use, alcohol use, tobacco use, and
attitudes regarding tobacco use. These
results confirmed the success of random
assignment.

Instrument Reliabiity and Validity
The reliability of the survey measures

was estimated by computing the percent-
age of agreement between baseline tele-
phone interview responses and responses

given 48 hours later on a reinterview for a

random subsample (n = 100) of youth.
The percentage of agreement was 99% on

the 30-day tobacco use variable and 98%
on the 100-times tobacco use variable. A
similar 48-hour test-retest reliability was
conducted during the 2-year follow-up
interviews for a random subsample
(n = 104) of subjects. The percentage of
agreement was 96% on the 30-day to-
bacco use variable and 98% on the
100-times tobacco use variable. Similar
checks on other survey items indicated
that the interview measures at both
baseline and follow-up were highly reli-
able (>90% agreement) overall. Kappa
coefficients exceed .75 [t(103) 7.0, P <
.001).3

Biological measures, such as saliva
testing, were not feasible for over 15 000
patients, the majority of whom were not
tobacco users. However, under rigorous
research conditions where confidentiality
has been assured and accepted, explicit
biological validity checks may be omitted
without serious risk to reliability or valid-
ity.19 Partial construct validity was appar-

ent in correlates of tobacco use.20 In light
of the overall design, sample size, re-

sponse completion rates, high reliability,
and evidence of construct validity, self-
reported measures were interpreted as

valid estimates of associations and as

satisfactory estimates of incidence.

Intervention Effectiveness Evaluation

Thirty-day tobacco use measure. Table
1 presents initiation rates for 30-day
tobacco use by group as well as by selected
demographic characteristics. A rate of
12.6% in the control versus 12.0% in the
experimental group was observed. The
observed difference between groups, al-
though in the predicted direction, was not
statistically significant (P = .29; odds ratio
[OR] = .93) after we accounted for the
clustering of subjects within an office, with
the orthodontic office treated as a random-
effects factor. Although there was some

variation in the differential between con-

trol and experimental groups across vari-
ous strata, the corresponding interaction

1762 American Journal of Public Health

TABLE 1-Thirty-Day Tobacco-Use Initiation among Adolescent Orthodontic
Patients In Trial, by Selected Baseline Demographic Characteristics

Control Group Experimental Group

Total No. % Initiated Total No. % Initiated

Overall 7626 12.6 7149 12.0
Age

11-12 1128 5.2 937 4.3
13-14 3293 11.2 3196 10.9
15-16 2257 16.8 2139 15.2
17-19 948 16.1 877 16.4

Race/ethnicity
White 5609 13.3 5128 12.6
Black 180 5.0 236 6.8
Hispanic 858 12.6 991 12.1
Asian 742 8.5 618 8.6
Other 215 15.8 160 13.1

Gender
Male 3496 13.6 3240 13.3
Female 4130 11.7 3909 10.9

Parents' educationa
Neithera college graduate 1977 13.1 2114 12.9
One or both a college graduate 5184 12.4 4573 11.9

Note. 30-day tobacco users at baseline were not included in this analysis (n = 869).
a927 missing observations for parents' education.
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terms in the mixed-effects model were not
statistically significant.

The nonsignificant interaction terms
indicate that any intervention effect on

smoking initiation did not vary signifi-
cantly with ethnicity, gender, age, or

parents' education. Consequently, all in-
teraction terms were dropped from the
mixed-effects logistic model shown in
Table 2. Table 2 shows the overall results
comparing experimental and control
groups for 30-day use adjusted for the
orthodontic-office random effect and for
the demographic variables. The interven-
tion effect for 30-day use, after adjust-
ment, was not significant (P = .46). The
odds ratio changed only slightly (.93 to
.95) after adjustment for demographic
variables; this suggests little evidence of
confounding.

Ethnicity, gender, and age were

significantly related to 30-day tobacco use

initiation. Parent education was not signifi-
cantly related. Blacks and Asians had
significantly lower initiation rates than
Whites (P < .001). The rate for Hispanics
was somewhat lower than for Whites, but
did not reach statistical significance
(P = .07). Females had a lower rate of
tobacco use initiation than males
(P = .003). As expected, tobacco use

initiation increased with age (P < .001).
More than 100-tunes tobacco use

measure. We observed a 2-year incidence
rate of 7.6% in the control versus 6.8% in
the experimental group for use of tobacco
more than 100 times. The observed
difference between the groups, although
in the predicted direction, was not statisti-
cally significant (P = .107; OR = .88) af-
ter we accounted for the clustering of
subjects within an office.

Again, the corresponding interaction
terms in a mixed-effects model were not
statistically significant and were dropped
from the model. The group effect for
tobacco use more than 100 times was not
statistically significant (P = .15) after ad-
justment for selected demographic charac-
teristics. Overall, results for group, ethnic-
ity, gender, and age were consistent with
those found with 30-day tobacco use

initiation.

Interaction ofSocial, Environmental,
and Behavioral Vanables
with Intervention

Thirteen nondemographic variables
were selected in this second stage of
variable assessment. Ten of these vari-
ables are included in this report. Three
variables-"Would you say yes or no if a
friend offered you tobacco?", "Do you

think you will smoke in the next 30 days?"
and "Would you be more popular if you
smoked?"-had distributions that offered
little variability within this population of
nonsmokers at baseline (e.g., 1% to 3%
responded yes) and were not included in
regression analyses. Fewer than 1% re-

sponded yes to the first two questions, and
fewer than 3% responded yes to the third.

The first step was to simultaneously
assess the interactions between the behav-
ioral variables and the group variable. To
guard against false positive results, given
the large number of interaction terms, a

Bonferroni correction was applied; this
yielded a significance level of .005 (.05/
10). The only significant variable was

sleeping 8 hours per day (P = .001). The
trends picked up by the interaction were

examined, but were not corroborated by
any of the other behavioral variables and
were considered a chance result. There-
fore, all interaction terms were dropped
from the model.

Table 3 displays the mixed-effects
logistic model with the main effects of the
demographic, social, environmental, and
behavioral variables on 30-day tobacco
use initiation. This model reports the P
value for group adjusted for all of the
variables that were identified a priori as

theoretically important possible determi-
nants. The adjusted odds ratio (.94) andP
value (.37) changed very little from the
unadjusted results previously reported

(OR = .93, P = .29), further demonstrat-
ing that randomization balanced the ex-

perimental conditions with respect to
social influences of tobacco use.

Table 3 also provides a look at a
simultaneous assessment of the relation-
ship between 30-day smoking initiation
and each of the baseline factors after
adjustment for the residual group effect
(as well as all other factors in the model).
The results for the demographic variables
were similar to those reported previously.
However, several of the baseline behav-
ioral variables were highly significantly
related to smoking initiation even after
adjustment for all other variables. Not
flossing at least once per day, getting less
than 8 hours of sleep, not usually wearing
a seatbelt, drinking alcohol within the past
30 days, living with a smoker, having been
offered tobacco in the past 30 days, and
having friends who do not avoid people
who smoke were associated with smoking
initiation. Subjects who had been offered
tobacco at baseline were nearly three
times as likely to initiate smoking as
subjects who had not been offered to-
bacco. Those who used alcohol were

nearly twice as likely to initiate smoking as
those who did not use alcohol. Subjects
having friends who did not avoid smokers
were almost twice as likely to initiate
smoking as those having friends who
avoided smokers. The results obtained for
100-times tobacco use were essentially

American Journal of Public Health 1763

TABLE 2 Mlxed-Effects Logistic Model: Tobacco-Use Incidence with Group,
Race/Ethnicity, Gender, Age, and Parents' Education Variables

30-Day Tobacco Use
(n = 13 812, 6.5% Missing)

Variable Odds Ratio 95% Cl P

Group
Control 1.0a
Experimental 0.95 .83,1.09 .46

Race/ethnicity
White 1.0a ...
Black 0.42 .27,.63 <.001
Hispanic 0.86 .73,1.01 .07
Asian 0.58 .47,.72 <.001
Other 1.10 .81, 1.50 .53

Gender
Male 1.0a
Female 0.86 .77,.95 .003

Age (continuous) 1.20 1.16,1.23 <.001
Parents' education

Neither a college graduate 1.oa ...

One or both a college graduate .93 .83,1.05 .23

Note. Cl = confidence interval.
aindicates reference category.
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identical to those found for 30-day to-
bacco use initiation.

Prescription Provision by Clinicians

Consistent with previous reports of

adherence to health promotion,212 adher-

ence to the prescription provision by
orthodontic offices during each 3-month
interval varied greatly. Overall, prescrip-
tion compliance across all experimental
orthodontic offices for the entire 2-year
intervention was 64.4%. Only 14% of the

offices provided the target (i.e., eight)
number of prescriptions or more every

quarter over the 2-year intervention.
There were no significant differences
between prescription delivery by office for
the following variables: office size, geo-

graphic location, number of staff mem-
bers who use tobacco, and use of reim-
bursement money.

Prescription Dose and Tobacco Use

An exploratory analysis of the rela-
tionship between the number of prescrip-
tions received and 30-day tobacco use

initiation was examined in the experimen-
tal group. Owing to the skewness of the
variable, prescription receipt was catego-
rized as 0 to 1, 2 to 3, 4 to 6, and 7 or more
prescriptions received by an individual
patient. The results from a mixed-effects
logistic model with the prescription catego-
ries and orthodontic office is shown in
Table 4. Overall, a highly significant
(P < .001) relationship was observed.
Patients who received the lowest number
of prescriptions (0 to 1) had a 30-day
incidence rate of 14.3%; those who re-

ceived the highest number of prescrip-
tions (7 or more) had the lowest rate,
10.0%. When the demographic character-
istics were incorporated into the model,
the relationship was not as strong, but
remained significant (P = .026). The rela-
tionship between using tobacco products
more than 100 times and the number of
prescriptions written was consistent with
that found with 30-day tobacco use.

Discussion
The NCI's goal for the year 2000 calls

for the reduction of US adolescents'
tobacco use to less than 3%.30 Public
school prevention education programs
have served as the primary means of
tobacco control for youth. The school-
based programs subjected to experimen-
tal test have been both very expensive and
of limited effectiveness. School-based in-
terventions may not be affordable, and
they are unlikely to achieve the objectives
for the nation.2426 Communitywide educa-
tion and media programs, perhaps best
illustrated by the Minnesota multicity
multiple risk-factor prevention trial,27,8
combine numerous interventions, includ-
ing school education, political action to
restrict access to tobacco, and media
programs aimed at discouraging tobacco
use. These multichannel approaches have
yielded promising, but not definitive,
reduction in the incidence of tobacco use

among adolescents. Both school and

1764 American Journal of Public Health

TABLE 3-Mixed-Effects Logistic Model: Incidence of Tobacco Use with Group
and Demographic and Behavioral Characteristics

30-Day Tobacco Use
(n = 12 613,14.6% Missing)

Variable Odds Ratio 95% Cl P

Group
Control 1.0a ...

Experimental 0.94 .82,1.08 .37
Race/ethnicity
White 1.0a
Black 0.45 .29,.71 <.001
Hispanic 0.80 .67, .96 .018
Asian 0.66 .53,.83 <.001
Other 1.01 .72,1.42 .96

Gender
Male 1.0a ...

Female 0.88 .78,.98 .024
Age (continuous) 1.04 1.01, 1.08 .020
Parents' education

Neither a college graduate 1 .0a
One or both a college graduate 1.02 .90,1.16 .75

Behavioral characteristicsb
Floss .1/day 0.80 .71, .91 <.001
. 8 hrs sleep/day 0.76 .66, .86 <.001
Brush teeth 2/day .95 .78,1.17 .65
Usually wear seatbelt 0.73 .59, .89 .002
30-dayalcohol use 1.86 1.59, 2.17 <.001
Live with smoker 1.33 1.18,1.50 < .001
Been offered tobacco past 30 days 2.87 2.49, 3.31 <.001
Friends think smokers look cool 1.05 .86,1.29 .63
Friends make fun of smokers 1.09 .96,1.23 .17
Friends avoid smokers .57 .50, .64 <.001

Orthodontist office Random effect

Note. Cl = confidence interval.
aindicates reference category.
b"No" is the reference category for this variable.

TABLE 4-Association between Tobacco-Use Incidence and Anti-Tobacco
Prescriptions Received in the Experimental Group

No. 30-Day Tobacco Use
Prescriptions
Receiveda Sample Size % Incidence Odds Ratio 95% Cl P

0-1 1886 14.3 1.0 ...
2-3 1716 12.7 0.92 .75,1.13 .43
4-6 1956 10.8 0.76 .62, .94 .012
. 7 1507 10.0 0.75 .59, .95 .016

Note. Cl = confidence interval.
aAdjusted for ethnicity, gender, age, parents' education, and orthodontist office (random effect)

through a mixed-effects logistic model. The overall test for the relationship between number of
prescriptions and 30-day smoking initiation is based on a likelihood ratio test statistic of 9.27 with
3 df and P of .026.33
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community approaches have the disadvan-
tages of cost and of relying on specialists
to implement or coordinate the overall
intervention program, and after comple-
tion of formal investigations, none have
been adopted by school districts or com-
munities, raising questions about general-
izability. In this context, the development
of additional or alternative means of
preventing tobacco use is critical.

NCI-funded clinical trials have dem-
onstrated that physician and dentist rec-
ommendations to quit using tobacco re-
sult in lower tobacco use among counseled
patients."-I These trials have set the stage
for studying the effectiveness of clinician-
delivered minimal intervention for preven-
tion of tobacco use initiation. In the
context of reliable measures, successful
random assignment, very high retention
rates, and very conservative analyses (in-
cluding replications), results demon-
strated a nonsignificant lower rate of
tobacco initiation among youth in the
experimental group than in the control
group. This result may reflect the limited
effectiveness of minimal counseling not to
start tobacco use. It could also reflect
design limitations that might obscure a
true effect.

There were three design features of
this study that could not be guaranteed in
advance: objective validation of tobacco
use, exposure to the correct "dose" of
clinician counseling, and clinician compli-
ance with the experimental procedures.
The inability to use an objective validation
makes this experiment a somewhat conser-
vative estimate of the incidence rate of
orthodontic patients' tobacco use. How-
ever, this should not compromise the
experimental design, because underreport-
ing error should be equally distributed
across the two experimental conditions. In
addition, the high test-retest reliability
and the concordance between predicted
and observed associations18 suggest low
measurement error and good construct
validity.

The qualitative features of effective
counseling were not known. Nor was the
duration or frequency of counseling neces-
sary to effect incidence known at the start
of this study. The selection of eight
different prescriptions was an arbitrary
target. However, the dose-response analy-
sis resulted in a highly significant positive
relationship. While this may represent
sampling bias, it could also represent
effects of counseling that is provided often
enough. These analyses showed that re-
ceipt of four or more prescriptions was
associated with a substantially lower rate

of tobacco use than receipt of fewer
prescriptions. These data provide the best
estimate of the minimum number of
prescriptions (and counseling episodes)
to be recommended as a possible means
of decreasing tobacco incidence rates.
Since this study targeted eight prescrip-
tions per youth, it appears that adequate
frequency was planned. Future studies
should confirm this frequency as well as
investigate duration and qualitative fea-
tures of anti-tobacco counseling (i.e., the
means of increasing the power of minimal
interventions).

Unfortunately, it was not possible to
guarantee the office compliance with the
recommended prescription provision.
Doctors and staff provided an average of
64% of the eight prescriptions. Thus, the
greatest limitation for this trial was the
incomplete exposure to the experimental
intervention. This limitation parallels the
experience in the COMMIT study, where
overall perception of exposure to tobacco
control procedures was low. Formal analy-
ses of the COMMIT intervention "compli-
ance" are underway and may confirm
dose-response relationships.29 In the pre-
sent study, experimental offices provided
more counseling than did controls, which
suggests that the training, reimbursement
and supervision procedures affected pre-
ventive services as expected. However, the
overall rate of prescription provision also
suggests that more training, supervision,
and/or larger reimbursement payments
may be needed to attain adequate adher-
ence. Additional studies of clinician adher-
ence to preventive medicine procedures
are needed.

An effect-size analysis was con-
ducted to determine the magnitude of the
difference between control and experi-
mental groups that could be detected.
The approach used was based on the
sample size calculations in Donner, Bir-
kitt, and Buck,23 where the usual sample
size estimate to compare two proportions
is modified to account for the clustering
(i.e., office effects). Given the sample sizes
adjusted for mean number of subjects per
office and the observed intraclass correla-
tion (0.0089), with a two-sided alpha level
of .05 and a power of .80, an absolute
difference of 2% (12.6% vs 10.6%) could
have been detected with the available
sample size. Effects of this size or larger
were obtained within the exploratory
dose-response analysis. For both the
30-day and the 100-times tobacco use
measures, contrasting patients who re-
ceived 0 to 1 prescription with those who
received 4 to 6 prescriptions resulted in a

3.5% (14.3% minus 10.8%) and 4.5%
(9.61% minus 5.16%) lower rate, respec-
tively, among those who received greater
numbers of prescriptions. These results
were based on a subset of the sample and
may suffer from sampling bias. For in-
stance, patients who received the most
prescriptions may have been the easiest to
approach and unlikely to use tobacco
even without counseling. However, these
results raise the possibility that effects as
large as 2% or greater might be attained
from clinician-delivered counseling, if ad-
herence to the prescription intervention
were established.

Both bivariate and multivariate analy-
ses showed significant associations for
dose. The multivariate analyses cannot
rule out sampling bias, but because the
"dose effect" was apparent even after
adjustment for demographic characteris-
tics, cluster effects, and theoretically im-
portant possible determinants (e.g., peer
models), the credibility of these results
reflecting intervention effects is en-
hanced. Youth receiving four or more
prescriptions were 50% to 68% as likely to
initiate tobacco use as youth who received
none or one prescription. A difference of
this magnitude supports the argument for
replicating this trial under conditions that
ensure clinician adherence.

Orthodontists were selected for this
study because they routinely see patients
six to eight times a year. However, there
are other clinicians who see adolescent
patients multiple times during a course of
treatment (e.g., for acne, diabetes, aller-
gies). Furthermore, health care providers
who see adolescents less frequently could
produce a synergistic impact if multiple
anti-tobacco messages were provided to
the same youth from several health
professionals (e.g., for dental hygiene,
vision correction, accidents/injury care).
The results from this study inform the as
yet inadequately explored potential of
clinicians to prevent tobacco use initia-
tion.

Although the demographic character-
istics of individuals using clinical health
services are not representative of the
ethnic distribution of the population at
large, individuals most likely to initiate
tobacco use may be represented. For
example, Anglos are at higher risk for
tobacco use than Black or Hispanic
adolescents.31'32 Thus, providing tobacco
prevention messages to a clinical popula-
tion that is overrepresented by Anglos
may channel resources more efficiently. In
the case of tobacco use prevention, skewed
demographic characteristics of a popula-
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tion receiving clinical services may not be
a weakness.

This study also provided important
information regarding the possible etiol-
ogy of tobacco initiation. A number of
social and behavioral variables proved
strongly and significantly related to inci-
dence. For instance, youth whose friends
avoid smokers were almost half as likely to
initiate tobacco use, and those who had
been offered tobacco were more than
twice as likely to start as those who had
not been offered. These results are consis-
tent with the theoretical and empirical
role of peer influence. The corroboration
of these associations suggests that inter-
ventions should be directed to changing
youths' peer-influence networks with re-
gard to tobacco. Future trials of clinician-
delivered counseling might be more effec-
tive if the content of counseling were
explicitly directed toward enhancing peer
relationships that were unlikely to support
tobacco use.

The results of this trial suggest the
means by which clinician-delivered coun-
seling might be effective in reducing
adolescents' tobacco initiation. It is recom-
mended that future studies ensure at least
four counseling contacts per year and that
some or all of these be directed toward
resisting peer pressure for tobacco use
and enhancing peer relationships in oppo-
sition to tobacco use. Future studies
should include procedures designed to
increase clinician adherence. These might
be larger reimbursement payments, more
training in adolescent counseling, and
more tracking procedures or "cues" to
include counseling in an otherwise busy
office routine. Finally, future studies
should consider more powerful interven-
tions delivered by clinicians. These might
be counseling that is more substantive,
longer, or more frequent. D
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